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(57) Abstract: 

PURPOSE: A method of reducing the amount of 
calculation required for pitch search in a vocoder is 
provided to decrease the amount of calculation 
needed for pitch search by restricting a section that 
requires correlation calculation for pitch search. 

CONSTITUTION: When a voice signal is inputted 
(202), the voice signal is passes through an analysis 
filter and a synthesis filter(204,206). The voice signal 
that passed through the filters passes through a 

cubing filter(208). The cubing filter emphasizes a| 

high-amplitude portion of the voice signal but suppresses a low-amplitude portion of the voice signal. The 
voice signal that passed through the cubing filter passes through a clipping filter that removes a portion of 
the voice signal lower than a threshold value(210). A high-amplitude region of the voice signal that passed 
through the clipping filter is determined(212). and pitch delay and pitch gain are obtained. 
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^71 ^^Al ^r^^ X2^^3^ 416 
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£ 4 

31^1 7j^J), TIHJ #Bl3g 
1^*1] A-^ 

51 2] ^tS^ ^.t^ 



^711^51 ^2002-0068585 



S. 2fe -& ^^^S] '^^]<^o\] nl-€- CELP <'^^7]S\ c]ac-l ^^j^ S-Altb 
£ Safe eal^ (Clipping) M-Hl-xflfe S.^, 

£ 3bfe -71 «J (Cubing) i^El-glfe 
£ 3cfe -JJ^ -§-^^ >tl3:* M-El-iflfe 

:e 3dfe £ 3c2l -{0 j:7> #el^ ^e]-!- -f-a}-^ -ilii* t+El-iflfe s^. 

:e 3efe s. 3csi 'tls7> ^E) ^ ?if3 M-Efiflfe 5.^. 

£ 4fe ^ #^^1 3)^1 ^>5Jj wj-^^ q-Bl-vflfe 

^^x^i>l 'i ^ ^ -M' g 

<5]-'i-S.Zl Al^o] Al^4 C]X1^ -^^S ^^e^H^]: -SM, Olnfl :^S>^ ^^J-^V^^i ^*«>fe 

Cl^l^ ^0]^2] <a=^ iLCl- SL^a^o] ^Alol 2):£S. ^0^6]: ^cf. ol§ o^*V<^ A)^§ <?}-#a1 ^^Sl-fe 7l 

'^l-S-^l-i^, <^}'^S.=L Ai^^ ai o. ojro^ iqxl^ Ai^s. <a-^^>fe ^St:-! (encoder). <a-^€ ^^S^B] 

4 7flA5§>fe c)sci(Decoder)5l- «^>JL, ^ ^Sj-o^ -g-^^ <a-^7l (Vocoder) e]- ^r^-. x:]^]^ 

^7lfe v\7]^ ^^S>fe nfl^ ^Atb 



^711 o^E^ ^7)1 -i-Ai 7)^-1-011 2]5}o^ s.^ '^-^711:01 7m^<^ ^"^^ -f-ti ^iOli 

^ofl 514. ^e14 -^l* <a-^7l#^ z^-zl- ^ A>-8. ^;gofl u^s\- ^^]^s] 7il5^=^o) a^s I-bI Jl ^^IS. 

«oi-'^<Hl ^ aVoII- 71-^ rf. ccl-efAi ^Aj <a-^7l2l a^^^ al^^^s. als^l-fe 2I d|7> gjji ^o^^ Af-g- 

^j^* *^>7li4 £fe Bitl- alH^ai o.^ ^>-§-SV7)) £)fe ^2] ^^Jtb^-. "a^ilS, G.726 32kbps AD 

PCM[1]^ -H-a^J-^fl^ife ^^11+ -S-^* 7l-xl^l'?> on ^AJ ^Aloil A}^s>^ t^lolE) ofle^ofl o^s].<^ ^;aol 

^^§1 igol:^ A>^ol ^l-ol ^In^, CDMA^Hl >^l-^=|fe IS-96A QCELP 'a-^7l[2]€- cflolBj <Hlsl7l- 
Sife -a-^'S-'^l^i ■^]-g-*>'a Bitsl Af-g-oi ai ji^a^o] ^c)-(QCELPfe <^lei# ^1-71 ^tt AS 11 BitS 
4). icI-el-Ai aWs.^ ^a1 A-lHl^7> 7)1^5lJl oil- Afls.^ ^Al ^Sll^ 7l^sl cf^ ^:^-g-AS -M;^) 

€ ?}-^7ll- Z^^:flS A>-g.S>^ X^«> ;^l.€al hIJl^^I <^^c^ -i-Al Al>,^ ^^31 §:§ol ;5lsl. 

51 Jl Olg).o^ ^Al A^OliO^ ^^3^* a^Tll ^4. Oil- Sll^Sl-71 fl^H Afll-Tll ^^6\] 7l-^^^^Afl^^ 

<a-^7lSl 7mol ^^^0]X^ oil- .f.«M Slfe -i-^ A-l«]iO] ;^l^ol 7}^^C^ ^4. 



<aa]:2l .g-A^ Aij:^. s^sl-71 ^t!- liSC-l 7l#<H]fe 37>xl "J-^. ^ *1}-<i=l. dti^i S'^ «c}-^ ^ S>olH.e1S. 

514-. ''J-^ ^ s>ol a.elH. iS-alol ^scl**.S. 71-^ wl-^^tb 'S'^AS a1.-§-£| ji Slcf. o] s>olH.e)H. uj- 
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-g-7l)^s] S.2002 -0068585 



•a-a- ^^1- ol^^^S.'^l ^ El (vocal tract filter)# S-t^sVal ^^1 ol-f.^ v+t^ 

^1 -tlJ:* ^i^tlrcf. s|-o]c 5^ a. wj-^ofl^ 37}^]2] o}]^ ^S"^, ^ RELP(Residual Excited Linear Prediction), 
VELP( Voice Excited Linear Prediction) ^ CELP(Code Excited Linear Prediction) 9X^- 



ol* <^1# ^o'-'^ ^. «1S eilol E(bit rate)* 7]^^S. 7>^J- -f ^t!" ^^^"i" M-^j-vflJl ^ o.^. ^S^^ CELP (Code 
booit Excited Linear Prediction) 7^1 <a 2] a.sc1<a EVRC(Enhanced Variable Rate Coder)^}- QCELP(Qualcomm 
Codebook Excited Linear Prediction) S.3.t<\7} ^-l-el, PCS21- -^-id -S-'^ -f-^ Al^^ofl /.l.-g-5)ji ^cf. 



-i-Al Al^btfloflAi, ^Alc^-oflAi ^^SV Al-^o^ cilolEl* ^Alc^-cHlAi ^^^^ ofl, (resource ) ^if^ 

71^ AbS( Analysis by Synthesis) ^^^<^ 3.^4: LPCCLinear Prediction Coefficient );fl 

AV. sl^l ^a-iW (pitch search), (codebook search) a] a. «-s.(sub-block)-i-^ i^S>ji $Xr\. o]z] 

^ CELP21 Ai H. -as-s. 31^1 Alj:o^ x).7l :a:;^]oJl ^iLl- ^<Hiflfe 2)- 



^hV^^S. i^Dl<HlA-l^, A]^o)i ici-e)- ^^-a) ^S}-«>fe #Aj X[s.3\ ^A^* jlB^«l-<^, 5msec~10msec ^£2^ 

^1 i^fl^ll^l =1^1^^^ ^^^cf. -il^* 8kHzS. A^#^ ole^^ 3i|^l ^;?><H1 cfl«l|Aife a]!- 

^(time invariant )ol2f^ 7M sHl. ^^1 ^l9i(L)4 ^^^1 ol^(b)^ ^-f- ^1^^ 20 - 147 

£ 1^ o]^]^ ^^3] M-E^-iflfe S-^olcl-. 

-aSDl^ ol^l ^:^] 102 ^ iar:^l 104<^lAi <Q^ aI^:-!- T^'tl«l-<=^ ^-^1 ^E](analysis filter)!- -f-^fAl^cl-. oIo^a^ a. 
SLt\^ lOeoflAi §Ai ^s^^ >tlJL<»fl cfl«i|A-1 ^ElCsynthesis filter)^) ^<a^ -§-1^-* 

x(n)l- "t^S^I-Jl, ^^1 108<^lA-1 Ais: x(n)2}- o]^ H5ll<a O-S-^E] ^«f|;^l^ ^-§- aE.^(adaptive codebook) 

yL(n)o)] CflSflAi, ^oflA-j ;())*V6V 3)^1 A)<g(L)<^ll cfl^llAi 31^1 ^Sfl Cf^2f ^o] 0,] (E l )* ^ ^^.fe- 51^ 

^1 ^l^(L)iq- 31^1 ols.(b)^ ^sl-Tfl ^rl-. ol^ rf^ =^^a^ ^cf. 

^^^^ 1 



<H7loilA^ ^tb Ai H. Hell Si -g-A^ Al J:fil 7ll'l'0]T^. 

o]^, El<H1 cfl*}- ^^iSb-e- cl-^S- T^^^il 21- ^itS. sl-fe L. b» €^1-. 

=^ S| A4 2 



P=-2bE^+b'E„ 

Ml 
»"0 
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'r^^^ 3 



4 



^efl^q isc-joHA^oj 3\^] Pmin<Hl cfltb L, b» ^-s}^ ^■^^S^'><\, A^] ^S(auto-correlat 

ion) ^ ^j-^(cross-correlation)<^l s^^l ^^-Sr CELP ac] (^31^71 )Sl 

7^1^^<HiAi 25% ^M^'- «<}-cfl?!: ^]^^^ ^^S. t!-T^. tt}-e1-^i, ^1^># 2| ^a-^ olofl 



£1^ €E] ^ -1-4^171^ ^Tflfif, ^7l ^7^121 ^aZfol ^S.^ JI^^ -f-^^ 7j-^A]?^ 



-£ 2* ^ ^^"^2] -^Alo^jo)! 4^ CELP <a-^7l2l clac-l ^Aj^ £A]t!- o] CELP <a-^7l2l clscife Analy 

sis-by-Synthesis "S-^* ol-§-«l-<^ -tlJ:* aH.^(Codebook)* «l-8-«H SS.(Code)^«1-fe *8-^<»lc1-. 

£ 2<^lAi. £^ -^J: 12^ sl^l ^Ell: M-H]-vflai s.^ ^S. 22fe SS.^(codebook)^ M-E)->ac]-. £^ ^s. 14, 24fe 
^^i, S.^ 16^ 71-A1-711- M-Ef-^cl-. S£. JE.^ IS-Sr LPC ^E], ^S. 20^ i=iiHlEl# q-Ej-i^cf. 
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£ 2S] c)5icl(30)^ 93l5lc1(Al:£ °^^7])S.^b\ ^"^^ 3.^^ -y^liCCodebook Index)2f 2flzL(Pitch Lag) 
^ i\^z^9\ 7ll?l(Gp, Gc)-8r «l*«l-<^ <H 7] (Excitation) ^J:* ^-f-Jl -HS-M: LPC ^Ej^CLiner Prediction Cod 
ing Filtering )«>ol -g-^g^ ^^J^cf. a>>ilD]-o.s. aI^LS] -g-^^ ^^'^l7l7l i^E^Ei(PostfiIt 

er)* -§-^ #^Al?lc).. 

£ 3a^ «e]^ (Clipping) ^^1- £ 3b^ 5H«J(Cubing) ^^1- M-Ej-Lfl^ S.^<^]JL, S. 3c^ °J ^ -^-^i H-E)- 
1^1^ i'golcf. atb, £ 3d^ £ 3ca1 <Un ^^7} Sel^ ^ell- -f-^t!- M-^Ml^ £. 3e^ S- 

^'^•^I'^i ^^^(low amplitude) -f-^^ ^^^7]^ ^^(S. 3a)fi)- ^t^(3E. 3 

5 



C(x)= 



I x-T, x>ri 

0. |:c|<r 
x+T x<-T, 



5S] -71 ^5:(:£ 3c)Sl 31^^(high amplitude) ^J-^aI^^ji. x^^a. o^;^)] 

^1^ ^fe tbcl-. ^7l 621 «el^ #o)]Al <a7^1( threshold) 5): ^-8: ^^4r 3- = 

47]^}^ tq-s^-^i olnfl ^^nik -S-^J ^J:2l #el^ ^^^sf^ ^Atb ^VtI) o]^ 

Al^tflsl A^^ofl 3. .^sj:^ nl^lTll S)S.S. ^^<^1 ^Sll- T« ^ St^S. ^^sV^ "?] ^ -tl 



^ t^ofl^lfe >^«J #2]^ <a^(concatenation)Al^^SM|, ^J:2l ^-g-o)] ^c^- o.^. 

■a^lSt Tl- ^ ^, -i-*!] ^-1^^ ^^S] 7.}o]^ iLcf ^cfl^A]^ o. 

«e]^ ^^2] <a7jls;t T21 ^^<^1 ^At!: D]-^(margin)^ ^iL^ ^ Sa^f. ^. ^''^^ll n^-^ aI^e^c^ of^S 

:£2] ^cfl a7lsl 30%S. -a^^^^. 



S 2dfe -S-^^ -tl^* ^^"S ^-8-^ M-Hl-vflal. S. 2efe -g-^ ^Ji* ^ #e1^ ^ 

i 2eoll £Al^ uf<q- ^01, Al^^ ^^^Bl^a* L1-L2, L3-L4. L5-L6ol ^^S)^ 

471- -a^i^i^. 
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Z.-l X^.l 

n— X, M-X^ n-"X, 

X,.l Z^-l X^-1 

^j^= i]>'x(n)'+ E>'z(«)'+ S>'X(W)' 
'•^ M-X, w-Xj n-Xi 



£ 4^ ^ n}-^ s);^! ^ A« Hj-i^-g^ M-Ei-iflfe M-E}-!^^ S-^oli^t. s. 4^1 5:#s.<h1a-] 202, 204 ^ 

206-8: S. 13) la^l 102, 104, 1064 ■W-'S^I-bI S- 1^1 13::^ 108-8: £ 4S| 13^^ 2145+ ■S-'^sVol n^-e)- zi -g'^^ 

a- ^tgo)l ctj-^ jq^l ^Ajjo^ :a>sllfi1 T^-Til 208. ^^^1 210 ^ ^3:7)] 212« ■^7>^ ^o) 

cf. 'S^-l £ 2<H) £Al^ ^7^1 202 % 204<HlAi ^S.^: T^^*><=i ^ElCanalysis filter)* -f-^j- 

^l^li^. '^lol^l a-5LCl^ cfTil 106'^]^ -f-^tb ^!-<^ cflsflA^ ^.^^ €^(synthesis filter)^) -^-y 

^ ^^a-^ ^fl^t!: ^J: x(n)l- ^^^l 208 ^ 210<^lAi x(n)» tH^J €^1 ^ #2^^ 

ol4. iLSC-lfe cfTj] 212<H)Al o] ^21- Ai j:oi]A) JL^^ <^^^ ^^sfal, 214<^1>| ^1 J: x(n)4 «>1€ Hell-a 
^Ej ^sll^lfe a^-g- as.^(adaptive codebook) y L(n)'Hl cfl^flAi. -?1<HlAi sil^l ;^l<a(L)'>11 cfl«ll^i ^^1 ^''^■i: 

-f-Sil 7S\ ^IeKEl)* tVs^ :=^l^(L)i+ Jil^l <^l^(b)^ ^*1-711 €^1-. 

-& ^SLv^^ 31^1 ^-s^ofl ^Atb 2S) ;qlAV^^ ^«)-^ 721- ^o] ^o^a_^J^ ^ts 

^ ^^^<^lAi^, 3)^1 ^t!- ^l^o] ;*)]^^o.^'«| ^SD] 25% 

(57) ^^2) 
1. 

^oi-^l ^]l^n^^^9l -§-^^ 7j-S|.Ai?^^ji, a.^^ ^;*ilAi^ ^ge)* -f-^i-Ai?] 

^^^S. 31^1 ^Ajj HJ-^. 

2. 

'Hli«J-oil Sl<HAi, >a-7l ;H]4 ^ns:\ Bl^l ^193 ^ <^\^^§: s|-7l ^a^^<Hl sjaii ^«fl^m ^^^s. sV^ sq^l ^ 
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£.-1 £.-1 
X,-l i^-I X^.l 



^^-» ^^-t 



^^^s. ^^ fj-^. 



1 



yti g3} 



L&b N^i 

i 



102 
|-104 
K-106 
108 



SI'S 2 




Gc 
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5.^ 3a 



C(x) 




3b 

Z(x) 
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A 



Sl^ 4 



CJi y«1 « 1-202 



A. 



S«( irei 1-204 



^Itf i/ej g3> j -208 
aaia? iiei | -210 



as K212 
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